The effect of management of the female stimulus during semen collection and its association with libido re-establishment and the semen characteristics of sexually mature goats was evaluated. Eight 2-yr-old bucks were individually subjected to 12 weekly trials in which one of the following three treatments was applied alternately. In treatment one, each male performed two ejaculations on an estrus-induced, restrained doe and semen was collected with an artificial vagina (AV). In treatment two, males were collected as in the former treatment, but a different doe served as the stimulus female for the second ejaculation. In treatment three, two restrained does were present while collecting each buck, allowing males to choose which female to mount and serve in each of the two collections. Number of mounts before first ejaculation and reaction
Introduction
Sexual stimulation refers to techniques used to facilitate sexual performance (Hale and Almquist, 1960) . For example, changing the stimulus female has been reported to shorten the reaction time to ejaculation of males of several species (Thiery and Signoret, 1978) . Furthermore, semen volume and sperm number decrease as the number of successive collections increase (Amir et al., 1986) . However, it is unknown whether changing from one doe to another may also re-establish semen characteristics.
In sheep, exposing sexually satiated males to new, unmated, estrous females restores their sexual performance up to 95% of the original ejaculation rate Financial assistance was provided by COSNET and DGETA from de Ministry of Education in Mexico. 1520 times (period from introduction of the ram to the test arena to his first ejaculation) were similar among treatments (P > 0.05). A significant (P < 0.05) decrease was found for number of mounts performed before achieving the second ejaculation and for latency between ejaculations in the third treatment. No differences (P > 0.05) were found for semen volume (0.8 ± 0.03, 1.0 ± 0.03, and 0.9 ± 0.02 mL) or sperm concentration (4.4 ± 0.15, 4.6 ± 0.13, and 4.4 ± 0.86 spermatozoa/mL) among the three treatments or between the first and second collection. However, a trend to decrease volume and concentration was observed. It was concluded that the simultaneous presence of two females while bucks are collected reduced the number of mounts performed before the second ejaculation and the latency between ejaculations.
elko and Clegg, 1965). In addition, when four receptive ewes are present, rams mate three times as much as they do when only one ewe is in estrus (Alexander et al., 1974) . However, information on this subject in goats is scarce and no information is available about the relationship of libido re-establishment to semen characteristics. In the present experiment, it was hypothesized that re-establishment of libido in goats could be achieved by the presence of a new female stimulus. Furthermore, it was hypothesized that the quality of ejaculations on these new female stimuli would improve.
Materials and Methods
Animals were eight 2-yr-old bucks (four Nubian and four Saanen breed) and 15 intact 2-yr-old Criollo does. During the study, males were kept in individual pens and females were maintained in a unisexual group at the Instituto Tecnoló gico de Oaxaca, Mexico 17°04′N and 96°43′ W, situated at 1,600 m above sea level and with an average annual rainfall and temperature of 550 mm and 20.4°C, respectively. This study was carried out during the breeding season (October and November 2000) .
Bucks were trained for semen collection in an artificial vagina (AV) using a doe induced to exhibit estrus by the use of intravaginal sponges containing 30 mg fluorogestone acetate (Chronogest, Intervet, Mexico). Sponges were removed after 12 d and a PMSG (Foligó n, Intervet, Mexico) injection (500 to 600 IU) was given at the time of sponge withdrawal. During the experiment only estrous does (as described above) were used. Duplicate test arenas 4 × 4 m adjacent to one another and separated by a visual barrier were used. A portable stanchion was attached to the floor at the center of each area. Two tests, administered by separate observers, were conducted simultaneously every test day.
In each session, animals were exposed individually to one of three treatments. Each buck participated in 12 experimental sessions spaced eight days apart, with treatments alternated. The order of testing subgroups was systematically counterbalanced over test days.
In treatment one, each male was allowed to attain two ejaculations on an estrus-induced, restrained female and semen was collected with an AV (Nasco). In treatment two, males were collected as in the former treatment, but a different doe served as the stimulus female for the second ejaculation. In treatment three, two restrained does were present while collecting each buck, allowing him to chose which female to mount and serve in each of the two collections. During the semen collection, as the buck mounted the doe, his penis was gently guided inside the AV with a temperature between 43 and 46°C (Chemineau et al., 1991) . No false mounts were allowed before semen was collected.
Time from introduction of the ram to the test arena to his first ejaculation (reaction time), time between the first and second ejaculations (interejaculatory interval), and number of mounts before each ejaculation were recorded. All ejaculates were evaluated for volume and concentration.
Each ejaculate was analyzed separately after collection. Volume was measured in a conical glass tube graduated with 0.1 mL optically visible intervals, and sperm concentration was evaluated by the use of a hemacytometer (Sorensen, 1982) .
Semen volume and concentration were determined within 15 min of ejaculation. The same skilled person performed all evaluations in duplicate samples throughout the study. The identity of the samples was not revealed to this person.
A t-test for related variables (Gill, 1978) was used to compare reaction time, interejaculatory interval, semen volume, and sperm number using the Systat (Systat, Inc., Aurora, CO) program. Total numbers of mounts were transformed using square root values. For comparison among treatments, a two-way analysis of variance for repeated measures was used, using breeds and treatments as factors and session days as the repeated measures for each buck (Gill, 1978) .
Results
All results are summarized in Table 1 . Number of mounts before first ejaculation and reaction times were similar among treatments (P > 0.05), averaging in general 2.33 ± 0.05 mounts and 59.13 ± 3.86 s, respectively. No treatment differences (P > 0.05) were found for semen volume (0.8 ± 0.03, 1.0 ± 0.03, and 0.9 ± 0.02 mL) or sperm concentration (4.40 ± 0.15, 4.60 ± 0.13, and 4.4 ± 0.15 spermatozoa × 10 9 /mL, respectively). Significant (P < 0.05) treatment differences were found for the number of mounts performed before achieving the second ejaculation; more mounts were exhibited for treatments one and two (2.9 ± 0.05 and 2.8 ± 0.03, respectively) than for treatment three (2.5 ± 0.06). In addition, a significant (P < 0.05) decrease was found for latency between ejaculations in the third treatment. However, no differences (P > 0.05) were found among each treatment for semen characteristics (ejaculation volume or sperm concentration) in the second ejaculation. No significant (P > 0.05) differences were found in sperm characteristics between the first and the second collection.
Animals under treatment three voluntarily changed from one female to the other after their first ejaculation in 65% of the trials (P > 0.05). Jennings and McWeeney (1976) and Amir et al. (1986) found that sperm concentration and total sperm per ejaculate declined significantly in successive ejaculates in rams. Everett et al. (1978) found similar results in bulls. However, Ritar et al. (1992) , after collecting semen from six mature and sexually rested Angora bucks at 1-h intervals five times a day on each of five consecutive days in the breeding season, found that there was a marked decline in semen volume, sperm concentration, and total number of spermatozoa on consecutive days, but successive ejaculates within days differed only in number of spermatozoa. Chemineau (1986) , looking for seasonal variations in spermatogenetic activity, found that the volume of the ejaculate (0.80 mL) did not vary with either the buck or the month, and sperm concentration (3.45 × 10 9 spermatozoa/mL) varied with the buck but not with month, ranging from 3.0 to 4.0 × 10 9 spermatozoa/ mL. The results for ejaculate volume obtained in this study are in agreement with the observations of Chemineau. However, sperm concentration was greater in the present study.
Discussion
The reaction time found in the present experiment (59.13 ± 3.86 s over all treatments) differs from the findings of Chemineau (1986) , who reported an average of 98 s for Creole meat bucks. However, no information is given about the mating conditions used in his study.
Changing the stimulus animal in treatments one and two had no effect on sexual performance or semen 3.76 ± 0.10 3.66 ± 0.10 4.23 ± 0.12 a Treatments: One: two ejaculations were performed from each individual male on an estrus-induced, restrained doe and collected with an artificial vagina. Two: males were collected as in the former treatment, but a different doe for the second ejaculation replaced the stimulus animal of each buck. Three: two does were present while collecting each buck, allowing him to choose which female was used as stimulus animal in each of the two ejaculations.
Different subscripts indicate significant difference (P < 0.05).
measures. The reduction of the stimulus value of the female after mating appears to be the major factor accounting for the reduced sexual activity of the male (Thiery and Signoret, 1978) . The effect of a new stimulus animal on the sexual response of males has been documented (Hale and Almquist, 1960; Pepelko and Clegg, 1965; Thiery and Signoret, 1978) . However, all these reports are dependent on some degree of sexual satiation. Lezama and Orihuela (2001) found that changing the stimulus animal after the first ejaculation had a minimal effect, suggesting that the greater the satiation to a previous stimulus animal, the greater the response to a new estrous female.
Semen volume and sperm concentration are important variables considered in most studies of artificial insemination (Ollero et al., 1996) .
The present findings in semen volume and concentration in domestic goats ranged from 0.7 ± 0.01 to 1.0 ± 0.03 mL and from 3.66 ± 0.10 to 4.6 ± 0.13 sperm × 10 9 / mL, respectively. Volume results are comparable to those reported by Refsal (1986) , who established that most ejaculates should range in volume from 0.5 to 2.0 mL and should have 1.5 to 4.0 × 10 9 sperm/mL. However, most of the ejaculates in the present study had sperm concentration above this range.
A knowledge of how different livestock species respond to sexual stimulation is useful to persons involved in semen collection, "hand" (controlled) mating, and the administration of sexual performance evaluations (i.e., serving capacity tests), all of which require a significant outlay of time and labor (Price et al., 1991) . It was concluded that the simultaneous presence of two females while bucks are collected reduced the number of mounts performed before the second ejaculation and the latency between ejaculations.
Implications
Allowing the male to choose which female to mount resulted in a more efficient sexual stimulation technique than when a different doe served as the stimulus female for the second ejaculation. Because not all bucks changed from one female to another in the former treatment, these results suggest that the mere presence of another estrous female may be used to facilitate sexual performance while bucks are collected.
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